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CIAIMS 



1- A six meiufaered, at least partially 
unsaturated, carbocyclic nucleoside compound, including 
the (-) enantiomer, the •{ + ) enantiomer, and pharma- 
ceutical^ acceptable salts and esters thereof, the 
Scompounds represented by the general formula I: 



2 




wherein: . 

- Z represents the presence of 1 or more double 
bonds in the six membered carbocyclic ring, 

- B is a heterocyclic ring selected from the 
lSgroup consisting of pyrimidine and purine bases, 

- X is a hydrogen, azido, F, or OR 2 , 

- R 1 and R 2 are the same or different and 
represent the same or different protecting groups, 
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hydrogen, alkyl, alkenyl, acyl or phosphate moieties 
wherein; 

- the alkyl moiety is a saturated, substituted 
or unsubstituted straight or branched chains hydrocarbon 

5radical having from 1 to 20, for example 1-16, 1-14, 

1-12, 1-10, 1-8, 1-4, carbon atoms, 

- the alkenyl moiety is an unsaturated congener 
of the~alkyl group and, 

- the acyl moiety is an alkanoyl or aroyl moie- 
lOty, wherein alkanoyl is an alkyl carbonyl radical, whe- 



rein' alkyl is as described above and aroyl represents 
benzoyl substituted benzoyl or naphtoyl . 




WO 01/18003 




15 



IOO 7Q2S .1. . 08Q502 



WO 01/18003 



46 



PCT/EPOO/08882 



r'o- 



X' 




B 



•if 



A . Compound according to any/of the p rece ding 
claims/ wherein the d bearing B subs/ituent and the C 5 
bearing X substituent both have the /(S) -configuration, 
and the C 4 bearing -OR 1 substituent/ has the (R) - 
lOconf iguration, as depicted by foijmula IV in claim 3, 

5. Compound according/ to claims 1,2 or 3, 
wherein the Ci bearing B subst/tuent and the Cs bearing X 
substituent both have the (Reconfiguration, and the C< 
bearing -OR 1 substituent has^ the (S) -configuration/ as 

ISdepicted by formula VIII xfi claim 3. 

6. Compound according to any of the clai ms 1 -4, 
wherein X is represent^ by a hydroxyl group in the (S)- 
conf iguration. 



T * 



7. Compound according to any of the claims 1, 
202,3 and 5, wherein/X is hydroxyl in the (R) - 

configuration . 

8 . Compound according to any of the preceding 
claims wherei*i B is derived from the group consisting of 
pyrimidine bases . 



25 



'9. Compound according to claim 7 wherein the 



.Mojo jap ± asosos 



WO 01/18003 



47 



PCT/EPOO/08882 



pyrimidine base has the general formula XI; 




wherein X is chosen from the f^lowing; 
- OH, NH 2/ NHQ, 

wherein; 

10 ~ Q is selected from the following; 

OH or CiA alkyl, 

-Y is selected from the following; 

H, Y* 01, Br/ I, Ci-3 alkyl, haloethyl or 
CH=CH-R, wherein R represents hydrogen, halogen or C x - 5 
15alkyl, and whereiin haloethyl contains from 1 to 4 F, CI 
\ f or Br atoms . 

10. /Compound according to any of the preceding 
cl aims, wherein B is selected form the group consisting of 
substituted^ and unsubstituted adenine, guanine, 2,6- 

20diaminopu/ine, hypdxanthine and xanthine. 

11. Compound according to any of the preceding 
c laim s/ wherein the B is selected from the group of aza, 
deaza/deoxy or de amino analogues of the heterocyclic 
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rings, as defined in any of the claims 8-10. 

12. Compound according to any of the precedii 
claims wherein the protecting group comprises a silyl^ 
protesting group, preferably TBDMS, and/or a benzoyl/ 
Sprotecting group and or a C6H5-CH= group. 



13. Compound according to any of the 
claims 1-11 selected from: 

9- [IS, 4R, 5S) -5-hydroxy-4-hydroxymethyl- 
nyl] guanine 



^ceding 
cyclohexe- 



10- 



15 



20 



9- [1R, 4S, 5R) -5-hydroxy-4-hydroxymeti)#l-2-cyclohexe- 
nyl] 

14. Compound according to a/y of the claims 1- 
11 selected from the following grout 

9-[ (IS, 4R / 5S)-5- (tert-Butylcmaethylsilyloxy)-4- 
(tert-butyldimethylsilyloxyAethyl) -2-cyclo- 
hexenyl ] adenine 

9- [ (IS, 4R, 5S) -5-Hydrox^4-hydroxymethyl-2-cyclohexe- 
nyl 1 adenine . 

9- [ (IS, 4R, 5S) -5- (te/t-butyldimethylsilyloxy) -4- 
(tert-butyldimethvisilyloxymethyl) -2-cyclohexenyl] - 
2-amino-6-chlorop/urine 

9- [ (IS, 4R, SS) -/-hydroxy- 4-hydroxymethyl-2-cyclohexe- 
nyl] guanine 

9- [ (1R, 4S, 5k) -5-Benzoyloxy-4-benzoyloxymethyl-2- 
cyclohexeriyl ] adenine 

9-[ (lR,/s, 5R) -5-hydroxy-4^hydroxymethyl-2-cyclo- 
hexenyl ] adenine 

9- [ JP1R, 4S, 5R) -5-Benzoyloxy-4-benzoyloxymethyl-2- 
:lohexenyl] guanine 

30- j6- [ (1R, 4S, 5R) -5-Hydroxy-4-hydroxymethyl-2-cyclohexe- 
nyl ] guanine 
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15. Process for providing a compound, the (/) 
enantiomer, the (+) enantiomer, and pharmaceuticals 
acceptable salts and esters thereof according to a/y of 
5the preced ing cl aims/ said process comprising thor steps 
of: 

-■ providing cyclohexenyl compoundybf the gene- 
ral formula XII; 



10 




15 

- wherein R 1 and R 2 are protecting groups and R 3 
9f is a leaving/group or an Hydrogen atom, followed by the 
step of substituting the OR- 3 group by a pyrimidine or 
purine baj 

20 * 16. Process according to claim 15 wherein R 3 is 

hydrogen and wherein a Mitsunobo type reaction is 

utilised. 



17. Process according to claim 15 wherein R 3 
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is a leaving group enabling nucleophilic substitution. 

18. Process according to any of the precedii 
aims 15-17 wherein the compound of general formul^/xil 
has the chemical formula XIII; 




or analogues thereo 
lOrated isomers thereof. 



in a racemate form or sepa- 



19. Process according to any of the preceding 
claims 1 5-18 wtterein compound XIII is provided by 
reacting (±>/4-hydroxymethyl- cyclohex-2-en-l , 5 Diol of 
formula 



15 
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HO- 



XIV 



OH 



'OH 



with a benzaldehyde analogue and a lewisyacid, preferably 
being benzaldehyde dialkyl acetal, most/pre f erably 
5dimethyl acetal, and p-toluenesulf onij? acid. 

20. Process according to ^ny of the preceding 
claims 15-19 wherein compound XIV As provided by the 
reduction of compound XVA or XVB/ preferably utilising 
lithium aluminium hydride or ar/ equivalent thereof as 
10 reducing agent; 



OMe, 



EtOOC. 



OTMSi 



XVA 
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OSiR 3 R 4 R 5 



5wherein for XVB: 

R 1 and R 2 are alkyl or all^nyl moieties, 



wherein: 



- R 1 and R 2 are the sa^e or different, and 




- alkyl is a saturated, substituted or 
lOunsubstituted hydrocarbon radical having from 1 to 20 for 
example 1-16, 1-14, 1-12, 1/^10, 1-8, 1-4, carbon atoms 
and being straight or branched chain, and 



- alkenyl is 
alkyl group, and 

15 R 3 , R 4 and 

moieties, wherein: 



ie unsaturated congener of the 
are alkyl, alkenyl or aryl 



?• - R 3 , Ryand R 5, are the same or different, and 

- alkyl is a saturated, substituted or 
unsubstituted straight or branched chain hydrocarbon 
20radical havincj from 1 to 20 for example 1-16, 1-14, 1-12, 
1-10, 1-8, 1/4, carbon atoms and 



/ alkenyl is the unsaturated congener of the 
alkyl group, and 



7oaii .os 
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- aryl represents phenyl or substituted phei 



and 



R* is a alkyl, alkenyl or acyl moiety, wherein: 

- alkyl is a saturated, substituted/* or 
Sunsubstituted hydrocarbon straight or branched chain 
radical having from having from 1 to 20 £br example 1-16, 
1-14, 1-12, 1-10, 1-8, 1-4, carbon atoi 



- alkenyl is the 
alkyl group, and 



unsaturated congener of the 



10 " acyl is an alkanoy^/or aroyl moiety, wherein 

alkanoyl is an alkyl carbonyj/ radical, wherein alkyl is 
as described above and aroyl represents benzoyl, 
substituted benzoyl or na£htoyl . 

21. Proces^ according to claim 20 wherein 

IScompound XVA or XVJ^is provided by a diels-alder 

reaction, by the/cyclo addition of a suitable diene and 
dienophile wherein preferably the diene and dienophile 
are heated together in the presence of hydroquinone. 

22. Process according to claim_2J— wherein the 
20diene has the following chemical structure XVI, and the 

dienophile has the following chemical structure XVII, 
wherein R 1 , R 2 , R 3 , R 4 , R 5 and R 6 are as defined in claim 
20; 



R^VsiO 



XVI 



OR 1 
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xvn 




5 23. Process according to claim__22 ; . wherein the 

diene has the chemical structure XVI' and the dienophile 
has the chemical structure XVIII; 



TMSiO 



XVT 



OMe 



IP 



15 
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24. A six membered, at least partia: 
saturated, carbocyclic nucleoside compound/' Including 
the (-) enantiomer, the ( + ) enantiomer, anor pharma- 
ceutically acceptable salts and esters thfereof, the 
compounds represented by the general f;*rmula XII or XIX; 



J/00:7 0Jip:i , 080502 



WO 01/18003 



56 



PCT/EP00/08882 




FTO 



wherein: 

5 - Z represents the presence of 1 or more double 

bonds in the carbocyclic ring, 

- R 1 and R 2 are protecting groups and R 3 is a 
leaving group or an Hydrogen acorn. 

25. Compound accojraing to claim 24 wherein; 



10 R 1 and R 2 are 

hydrogen, alkyl, alkeny] 
represented, or R 1 and i 
group; wherein: 



same or different and 
acyl or phosphate moieties are 
represent a cyclic protecting 



- alkyl i& a saturated, substituted or 
15unsubstituted straight or branched chain hydrocarbon 

radical having firom 1 to 20 for example 1-16, 1-14, 1-12, 
1-10, 1-8, 1-4/ carbon atoms, and 

- arlkenyl is the unsaturated congener of the 
alkyl groug/ and 

20 /- acyl is an alkanoyl or aroyl moiety, wherein 

alkanoy^: is an alkyl carbonyl radical, wherein alkyl is 
as described above and aroyl represents benzoyl/ 
substituted benzoyl or naphtoyl; and 



/ R 3 represents a hydrogen, an alkylsulfonyl or an 

25yrylsulfonyl moiety, wherein: 
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- alkyl is a saturated, substituted or 
unsubstituted hydrocarbon radical having from 1 to 
carbon atoms and straight or branched chain, and 



- aryl represents phenyl or substituted phenyl, 



Sand 



26. A cyclohexenyl compound, inclining the (-) 
enantiomer, the ( + ) enantiomer, and pharmac 
acceptable salts and esters thereof, the /compound 
represented by the general formula XVB;, 



OSiR 3 R 4 R 5 




wherein: 



n R 1 and R 2 are alkyl or alkenyl moieties, 



and R 2 are the same or different, and 



alkyl is a saturated, substituted or 
unsubstituted straight or branched chain hydrocarbon 
20radicay having from 1 to 20 for example 1-16, 1-14, 1-12, 
1-10, /1-8, 1-4 carbon atoms, 

- alkenyl is the unsaturated congener of the 
al^yl group, and 

R 3 , R A and R 5 are alkyl, alkenyl or aryl 
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moieties, wherein: 

- R 3 , R 4 and R 5 are the same or different, ai 

- alkyl is a saturated, substituted or 
unsubstituted straight or branched chain hydrocari 

5radical having from 1 to 20 for example 1-16, 1/14, .1-12, 
1-10, 1-8, 1-4 carbon atoms and, 

- alkenyl is the unsaturated congener of the 
alkyl group, and 

- aryl represents phenyl ory^ubstituted phenyl, 

10 and 

R 6 is a alkyl, alkenyl dx acyl moiety, wherein: 




- alkyl is a saturated, substituted or 
unsubstituted straight or branched chain hydrocarbon 
radical having from 1 to 2 y for example 1-16, 1—14, 1-12, 

151-10, 1-8, 1-4 carbon atoms, and 

- alkenyl i^/the unsaturated congener of the 
alkyl group, and 

- acyl j/k an alkanoyl or aroyl moiety, wherein 
alkanoyl is an alkyl carbonyl radical, wherein alkyl is 

20 as described afiove and aroyl represents benzoyl, 
substituted ^benzoyl or naphtoyl . 

27. Compound according to claim ^26 ^h aving the 
formula XVA being; 5-0-acetyl-4-ethoxycarbonyl-3-0- 
methyl-l-O-trimethylsilyl-cyclohexen-1, 3, 5-triol and its 
25 isomers; 
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OMe 

EtOOC 

OTMSi 

XVA X 




CH3COO 



1, 5-diol. 
1, 5-diol. 



28 . (±) 4-hydroxymethyl-cyclohex-2-en-l, 5-diol. 

4R, 5s)-4«hydroxymethyl-cyclohex-2-en- 

3i/^ilS, As, • 5*)-4-hydroxymethyl-cyclohex-2-en- 



10 



31. (±) 5, 7-o-benzylidene-4-hydrbxymethyl- 
cyclohex-2-en-l , 5-diol . 

Ar, 5s) -5, 7-o-benzylidene-4- 
hydroxymethyl-cyclohex-2-en-l, 5-diol. 

33. (15, As, 5R) -5, 7-o-benzylidene-4- 
lShydroxymethyl-cyclohex-2-en-l, 5-dipl . 

34. Compound according to an/ of the preceding 
s^2^z2^ selected from the following group: 

(AS, 5R) -5-Benzoyloxy-4-benz^loxymethyl-cyclohex-2- 
en-l-one, 

20- (IS, AS, 5R) -5-Benzoyloxy^4-benzoyloxymethyl-cyclohex- 
2-en-l-ol, 

(AR, SS) -4-tert-Bu^yldimethylsilyloxymethyl-5-tert- 
butyldimethylsi^yloxy-cyclohex-2-en-l-one, 
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(1R, 4R, 5S) -5- (tert-Butyldimethylsilyloxy) -4- (t^aft- 
butyldimethylsilyloxymethyl ) -cyclohex-2-en-^ol . 

35. Compound according to any of tXe claims 1- 
14, 2 4-34 obtainable according to the prp<fess accor3Tng 

5to any of the claims 15-23. 

36. Pharmaceutical composition comprising a 
compound according to any of jfcne claims 1-14, 24-34. 

37. A pharmaceutical composition as claimed in 
any of the claims l^y 24-34, having antiviral activity 

lOtowards herpetic viruses selected but not limited from- 
the group consisting of herpes simplex virus type 1 (HSV- 
1), herpes simplex virus type 2 (HSV-2) , Varicella zoster 
virus (VZV) y/and cytomegalovirus (CMV) , as well as 
towards P9« viruses, e.g. vaccinia virus (W) . 

15 38. A pharmaceutical composition as claimed in 

claim ^37^pomprising said active ingredient in a 
concentration ranging from about 0.1-100 % by weight. 

S9. A pharmaceutical cprfiposition as claimed in 
^claiip4<J8, having the form whicja is selected from the 
20group^consisting of powder s/suspens ions, solutions, 
sprays, emulsions, unguents and creams. 

40. The use 'of ^^comp6und according to any of 
the claims 1-14, 24-34 as-^pnarmaceutical preferably 
anti-viral agent. 





41 . The use of a 
aims 1-14, 24-34 as 




ound according to any of 
agent having biological 



42. The use 'of a compound according to any of 
the claims 1-14, 24-34/as| anyagfent having antiviral 
30 activity towards herpg^/W^fus€s, pox viruses and related 
viruses . 
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claims 



43. The use of a compound according to any of 
1-14/ 24-34 for tme preparation of a 
pharmaceutical compositiapf having antiviral activity 
towards herpes viruses/pox viruses and related viruses. 



